Objective: To develop a conceptually equivalent Chinese-language translation of the eighteen-item US Household Food Security Survey Module.
In 2011, 85?1 % of US households were food secure (had access at all times to enough food for an active, healthy life for all household members) (1) . The other 14?9 % of US households were food insecure, lacking adequate money or resources to reliably feed all members of their household for at least part of the year. National food security estimates are based on the Household Food Security Survey Module (HFSSM), originally developed by the US Food Security Measurement Project in response to the National Nutrition Monitoring and Related Research Act of 1990. The survey was developed by experts and refined after extensive cognitive testing, with subsequent years of research on scoring, stability over time, and robustness across population subgroups (2) . With minor revisions, the HFSSM has been administered approximately annually since 1995 as part of the US Census Bureau's Current Population Survey.
Food insecurity rates help to quantify the extent to which poverty in the USA affects food access and availability and the effectiveness of the nation's hunger safety net. The HFSSM has also enabled studies of the effects of food insecurity on family dynamics, dietary intake and health.
The US population consists of more than 38?5 million foreign-born individuals from 200 countries and territories (3) . Food insecurity experts have called for increased research on how food insecurity affects population subgroups (2) . Such research has been hampered by a lack of rigorous language translations of the HFSSM. The exception is the rigorous Spanish translation of the HFSSM by Harrison et al. (4) . Their study highlighted important linguistic and conceptual difficulties in translating the survey, likely because normative dietary practices and eating behaviours are highly culturally bound.
The 'Chinese language' includes seven large language groups and hundreds of dialects. Grouped together, 'Chinese' is the third most common language in the USA, with nearly 2?5 million speakers (5) , and the second most common language spoken by Americans with limited English proficiency (6, 7) . To understand food insecurity in Chinese Americans, our research group previously developed a word-for-word (literal) translation of the HFSSM. Anecdotal comments by interviewees suggested the literal translation might not be conceptually equivalent to the HFSSM. We were concerned that 'balanced diet' had a different meaning among English speakers v. Chinese speakers, with the Chinese interpretation potentially connoting traditional values of balance in hot and cold elements or balancing rice (a staple of the Chinese diet) with other foods. It was also unclear how Chinese speakers would interpret 'eat less than you felt you should', with the concept of how much one should eat being dependent on cultural norms and values. Finally, many Chinese-speaking households have personal experience with famine, particularly the 1958-1961 famine in China. These experiences may alter perceptions of what it means to be 'hungry'.
We therefore sought to develop a Chinese version of the HFSSM (called the San Francisco Chinese Food Security Module) that was conceptually equivalent to the English HFSSM and appropriate for administering to Chinese immigrants to the USA. We translated the existing survey, rather than creating de novo a Chinese-language food security survey, because the existing survey is broadly utilized and translation allows comparisons across language groups within the USA. The purpose of the present paper is to describe our translation methods and highlight methodological challenges which arise in developing survey instruments that will be used to make such comparisons.
Materials and methods
The HFSSM consists of eighteen items (Table 1 ). All respondents answer the first ten items, which reference household adults. Only households containing children answer the remaining eight items, which refer to children in the household. Two of the adult and one of the child items are skipped if the question preceding it is not answered affirmatively. (In self-administered versions of the survey, skip patterns are eliminated by collapsing items.) In addition, there is a six-item short form of the HFSSM which contains a subset of items in the full scale. This shortened scale is highly sensitive and specific for predicting food insecurity (using the eighteen-item version as the gold standard) (8) . Items use three response formats: 'often true/sometimes true/never true'; 'yes/no'; and 'almost every month/ some months but not every month/only 1 or 2 months'. A unidimensional scale score is calculated by summing the number of affirmative responses ('often true', 'sometimes true', 'yes', 'almost every month' and 'some months but not every month'). A categorical food insecurity level is determined from this score (9) . For the eighteen-item scale, no affirmative responses denotes high food security; 1 or 2 affirmative responses, marginal food security; 3-7, low food security; and 8-18, very low food security.
Finally, a single-item screening question (the 'food sufficiency' item) is sometimes used to screen out participants who are unlikely to be food insecure (10) . This question is not part of the eighteen-item HFSSM and has its own response options: 'enough of the kinds of food we want', 'enough but not always the kinds of food we want', 'sometimes not enough to eat' and 'often not enough to eat'. Respondents reporting they have 'enough of the kinds of food we want' and have incomes more than twice the poverty threshold are assumed to be food secure (11) . Our goal was to develop conceptually equivalent versions of the eighteen-, ten-and six-item versions of the HFSSM, in addition to the food sufficiency item, a total of nineteen items.
Translation
We focus on the two most prevalent Chinese dialects in the USA, Cantonese and Mandarin. Cantonese is common in Canton (Guangdong) province in southern China and Hong Kong, and has been historically dominant in Chinese communities in the USA. Mandarin is the official dialect of Mainland China and is increasingly common in the USA since the 1990s, corresponding to a wave of immigration from regions outside Canton. All Chinese dialects share a common written language using traditional or simplified Chinese characters.
We identified existing Chinese translations of the HFSSM through informal queries to experts and through searches for 'food insecurity' or 'hunger' and 'Chinese' on PubMed, www.google.com and www.scholar.google.com. We reviewed bibliographies of all manuscripts identified. We mailed letters requesting translations to the US Department of Agriculture, researchers who had published food insecurity studies conducted in Chinese-American populations (n 3), population-based survey administrators (n 2), and a nutrition and food insecurity researcher in Hong Kong (n 1). We received responses from all groups. Two groups had translated the six-item HFSSM into Chinese; both provided their translations, which were developed using a variation on a refereed single forward translation approach (without extensive cognitive testing) (12) . It was unclear in which Chinese dialect these written translations were initially developed. We therefore For each HFSSM item and response format, we compared existing translations. We discarded item translations that were obviously inconsistent with the intent of the English version (n 2). C.M.L.K. developed the initial translation for the food sufficiency item, four of the ten adult items (which had zero or one available translation) and the one child-referenced item which differed substantially from the adult-referenced items (item 11).
Recruitment
We conducted interviews with twenty-two Chinesespeaking immigrants to the USA. Because we were particularly concerned about how the items would be interpreted among low-income and food-insecure Chinese Americans, we recruited participants from food pantries hosted in a church, a multi-service agency and a senior housing building. We posted flyers and gave brief presentations to clients assembling at these same locations. Interested participants were asked to call a study researcher (C.M.L.K.), who administered a brief eligibility survey by telephone. Inclusion criteria included age .18 years and native fluency in Cantonese or Mandarin. Among interested callers, we purposively chose participants based on sociodemographic characteristics to ensure adequate representation by gender, age and dialect.
Cognitive interviews
All cognitive interviews were conducted by a bilingual and bicultural investigator (C.M.L.K.). C.M.L.K. is fluent in both Cantonese and Mandarin and received extensive training in food insecurity prior to conducting the study. Cognitive interviews lasted about an hour and were held during autumn 2012. Data consisted of extensive notes taken during interviews. Prior to the cognitive interview, a brief oral survey asked participants to self-report dialect preference, age, nativity, education, Chinese reading and writing proficiency, language preference for radio and television, and health status. Participants were compensated with a $US 25 gift certificate to a local drug store. The study was conducted with written informed consent according to the guidelines laid down in the Declaration of Helsinki. The University of California San Francisco's Committee on Human Research approved all procedures.
The main technique employed in the face-to-face cognitive interviews was intensive verbal probing, which is recommended for exploring comprehension of survey items (13) . This process was applied in three phases. First, all participants were read two translation versions of each question for all survey questions. After spontaneous responses were recorded, the interviewer immediately asked all participants probe questions: 'How clear were these questions?' and 'Do they mean the same thing to you?'. Depending on participant answers, the interviewer asked spontaneous follow-up probes, including why one item was clearer than the other, and how the items differed in meaning.
Second, in advance of the interviews, the research team identified certain words and phrases for additional probing because the concepts they conveyed were highly culturally bound, complex to translate, or presented difficulty during development of the Spanish version of the HFSSM (4) . Open-ended probes were developed in advance to explore the suspected problem with the translation of these specific phrases or words. The words and phrases identified for additional probing included: 'balanced meals', 'hungry', 'afford', 'cut the size of your meals', 'skip meals' and 'low-cost food'. To investigate comprehension of these phrases or words, we used several kinds of cognitive probes to elicit feedback: general probes (e.g. 'Tell me what you think about this translation'); comprehension/interpretation/connotation probes (e.g. 'What does the term ''skip meals'' mean to you?' or 'How is the term ''balanced diet'' different from ''healthy and varied diet''?'); and paraphrasing (e.g. 'Can you explain this translation to me in your own words?') (14, 15) . These probes were asked of all participants until saturation was reached. Subsequent new probes were developed based on earlier cognitive interviews identifying new areas of concern or misunderstanding.
In the third and final phase of each interview, we asked interviewees to explain the meaning of each of the translated survey items in their own words with the probe, 'Please tell me in your own words what this item means to you'. Asking participants to paraphrase items is a commonly used probe technique (13) . If these explanations differed from the hypothesized intent of the English version, we asked interviewees for Chinese wording suggestions that better approximated the intent of the English version. One study researcher, an expert in food insecurity (H.K.S.), assisted with understanding intent of the English items. As there is little research into how English-proficient Americans understand the term 'balanced meal', we sought outside expertise regarding the intent and comprehension of this item (Mark Nord, PhD and John T Cook, PhD, MAEd, personal communication, 2012). We concluded that the translation of 'balanced meal' should communicate both the concept of eating healthy foods such as fruits and vegetables and that of eating a variety of food groups. Therefore, the English phrase corresponding to the Chinese phrase we sought was 'healthy and varied' rather than 'balanced'. Previous work translating the HFSSM into Spanish and Portuguese has also sought to match 'healthy and varied', rather than 'balanced', due to cultural differences in the way 'balanced' is understood (4, 16, 17) . With one exception (item 11), HFSSM items referring to children are almost identical to items referring to adults. For these items, we used our near-final adult-referenced translations to create child-referenced translations. We then conducted one-on-one cognitive interviews with the complete eighteen-item survey (items referencing both household adults and children) and food sufficiency item and asked for additional feedback on clarity and conceptual meaning.
Finally, C.M.L.K. conducted cognitive interviews with five bilingual-bicultural (English and Chinese) professionals working in fields where they frequently discussed diet and nutrition with Chinese-speaking clients. These interviews included English and Chinese versions of the HFSSM. In addition to questions about clarity and meaning of the Chinese translation that paralleled those asked of community members, all of the professionals were also asked open-ended questions about the conceptual equivalence of the English and Chinese versions of each item. This was assessed for all participants with the probe, 'Can you tell me if you think these two versions mean the same or different things to you?'.
Data analysis
We conducted systematic item-level analyses. The interviewer collected notes for each item and probe response. The interviewer then used a systematic coding system to compare responses across interviewees. Specifically, for phase 1 in which participants were asked probes on the clarity and meaning of two translations of each item, codes that were applied were: (i) understood by participant v. did not understand v. not sure; and (ii) interpretation was inconsistent v. consistent with intended meaning. A note was also made if the participant volunteered alternative phrasing for the translation. For phase 2 in which specific a priori probes were developed for suspected problems with items, the responses to these probes were coded as interpretation was inconsistent v. consistent with intended meaning. Again, a note was also made documenting any suggestions by participants as to alternative phrasing for the translation. In phase 3 in which participants were asked to paraphrase items, the codes applied were: (i) understood by participant v. did not understand v. not sure; and (ii) interpretation was inconsistent v. consistent with intended meaning. Through in-person meetings, the research team then examined and arbitrated the coding until consensus was reached on the coding with respect to the comprehension of the items and evidence of the need to modify translations using suggested phrasing. Using an iterative process, these preliminary findings were reviewed with two investigators and discussed until consensus was reached on decisions to modify or leave items as is. In this way, responses from initial participants were used to replace inappropriate or awkward words and phrases with better ones; revisions were then presented to the next set of participants. For each item, we repeated the process until we reached data saturation, giving us a near-final version of the food sufficiency item and the ten items of the HFSSM referring to adults. Thus all participants were asked similar sets of questions, but for different survey items depending on the phase of the study. This is a commonly used technique for developing surveys in diverse populations (15) . We selected final translations based on the following criteria: (i) the meaning of the Chinese translation was consistent with the intent of the item in English; (ii) the translation was clearly understood and not described as awkward in either dialect; and (iii) understanding of the translation was similar across dialects and literacy levels.
Results
We interviewed a diverse group of community members (n 22) and professionals (n 5). Community members were 34 to 80 years of age (Table 2) . They were predominantly Cantonese speakers from Mainland China with an average duration in the USA of 18 years. Professional participants described themselves as a diabetes nurse, a clinical pharmacist, a nurse practitioner, a registered dietitian and a nutrition manager. They reported discussing diet in Chinese to an average of 5?6 clients/week (range 2-10).
Results of cognitive interviews are reported by the type of translation issue that surfaced in the interviews: (i) dialect; (ii) education and literacy; (iii) conceptual non-equivalence, or English words and phrases for which there is no clear Chinese-language equivalent; and (iv) response formats. Unless otherwise noted, results refer to community member interviews. Dialect Cantonese and Mandarin speakers had different word preferences for some terms. Many interviewees spoke both dialects, so even for a given individual some preferences changed depending on whether the interviewee was 'thinking' in Cantonese or Mandarin. In general, Cantonese speakers preferred more casual words and phrases (for example, for 'to buy') but found more formal words and phrases ( for 'to buy') acceptable. Mandarin speakers generally preferred formal words and phrases and sometimes found the casual ones inappropriate. In these situations, we chose the formal translation to maximize acceptability.
We encountered particular difficulty with dialect in the translation of 'ever hungry but didn't eat' (item 7). Cantonese speakers preferred one translation ( ) as more easily understood and less awkward, but Mandarin speakers found the phrase unfamiliar. We therefore opted for an alternative translation ( ) understood by speakers of both dialects.
Education and literacy
We examined variation in acceptability and clarity of translated terms by education and literacy level. For some terms, colloquial and formal translations were equally acceptable and clear at all levels of education and literacy (for example, or for 'to eat'). In these cases, we chose the more formal translation, as formal language is generally preferred in written text. When the formal phrasing was poorly understood by participants at lower education and literacy levels, we opted for colloquial phrasing (for example, instead of for 'did you').
Conceptual non-equivalence (English words and phrases for which there is no clear Chinese-language equivalent) These individual words and phrases had no clear Chineselanguage equivalent: 'household', 'just', 'get more', 'meals', 'balanced' and 'eat less than you felt you should'. The HFSSM asks responders to think about the food in their 'household'. When participants were asked what they called all the people who lived together and shared expenses, there was general consensus that this group was called 'family'. We therefore used the term 'family' in each of the HFSSM item translations.
A number of items included the word 'just' (e.g. 'the food we bought just didn't last'). This word also has no equivalent Chinese translation. We therefore omitted this word from the Chinese translation because we felt its use in the English version was superfluous.
We also had difficulty translating the term 'get more' (item 2). After testing multiple options, we used the term which translates to 'buy more' ( ), which most closely approximates the hypothesized intent of the English version.
A literal translation of 'meals' ( ) was generally interpreted as referring only to the most important meal of the day (either lunch or dinner, depending on the participant). There was a particularly strong response to the literal translation 'meals' in the context of 'balanced meals' ( ), which participants interpreted as awkward, confusing and difficult to interpret. As an alternative, participants suggested a term that most closely approximates 'balanced diet' in English ( ). This phrasing was clearly understood.
Because of considerable difficulty in translating 'balanced' (part of 'balanced meals', items 3 and 12) into Spanish, and persistent concerns that its interpretation varies considerably even among English participants, we queried multiple options for 'balanced' that corresponded to English variations previously tested: 'balanced diet' ( ), 'healthy and varied diet' ( ) and 'nutritious diet' ( ). We initially asked participants to compare three translations and report differences in meaning and suggest other phrasing. Participants offered many options, but there was no consensus on which was most clear and conceptually similar to the English version. The 'healthy and varied diet' option was particularly difficult for participants. Some participants felt the words were redundant: 'a healthy diet presupposes a varied diet'. Others felt the words made little sense when put together: 'When ''healthy diet'' and ''varied diet'' are put side by side, the phrase is difficult to understand. However, if you separate them then their meanings become clearer'.
Almost all participants recognized the phrase 'balanced diet' ( ) in Chinese. Two descriptions of the meaning were common: to eat from different food groups ('to eat a bit of every group') or to eat foods other than those considered most palatable. Many (but not all) participants identified 'different food groups' as major food categories, including grains, protein, fruits and vegetables. Interviews with professionals confirmed community members' reports that the Chinese translation of 'balanced diet' was appropriate, acceptable and conceptually most similar to the English version.
We encountered difficulty translating 'eat less than you felt you should' (item 6). We initially considered three options from the previously translated surveys. The literal back-translations of these options were: (i) 'not eat to your fullness/not eat until you feel fully' ( ); (ii) 'eat less than you felt you shouldy' ( ); and (iii) 'not eat enoughy' ( ). We decided a priori to omit the third option because it clearly was not conceptually equivalent to the original item. We presented the other two versions to participants. Participants felt as if these two versions were equivalent in meaning, but that 'eat less than you felt you should' was 'too complicated in its wording' with very 'English' phrasing ('It sounds like an English expression. Chinese expressions don't read like this'). 'Not eat until you feel full' was 'simple and clear'. However, we preferred 'eat less than you felt you should' as participants described its meaning as closer to the intent of the English version. We therefore asked participants to improve on the wording of 'eat less than you felt you should' to be less cumbersome. Participants suggested removing the phrase 'you felt' ( ). When offered 'not eat until you feel full' and 'eat less than you should', most participants still preferred the former but found the latter to be acceptable and understandable. We then asked participants to describe the meaning of 'eat less than you should'. Most descriptions were consistent with the English version, although this task was challenging for many participants.
All five professionals felt 'not eat until you feel full' and 'eat less than you should' conveyed different concepts, and that 'eat less than you should' was conceptually consistent with the intended meaning of the English item. Based on this feedback, our final Chinese translation is 'Did you ever eat less than you shouldy'.
Response formats
We found no difficulties with translation of the response stem 'How often did this happen?' and its response options. However, many participants found it difficult to understand the literal translation of the introduction to the other response option: 'Was that often true, sometimes true, or never truey?'. We therefore changed the response stem to the more easily understood: 'Did this situation often, sometimes, or never happeny?'. We changed the response options to 'often happened', 'sometimes happened' or 'never happened'. Participants preferred and understood this alternative translation.
Final items
We tested conceptual equivalence of the translated items by asking participants to give examples of situations qualifying for an affirmative response, for example situations in which you had to 'cut the size of your meals', 'skip meals' or '(rely) on only a few kinds of low-cost food'. All participants were able to describe appropriate examples.
Complete versions of the Chinese translation survey in multiple forms are available in the online supplementary material. Included are the food sufficiency item, six-item HFSSM, ten-item HFSSM and eighteen-item HFSSM formatted for verbal administration and self-administration.
Discussion
We used rigorous methodology to translate the US HFSSM into Chinese with the goal of developing a conceptually equivalent translation. The San Francisco Chinese Food Security Module prioritizes clear language (for items and response options), clarity across dialects and education levels, and phrases which approximate the intent of the English version. It varies substantially from a literal translation approach, emphasizing the need for such a process when surveys attempt to measure subjective and highly culturally bound constructs such as hunger, diet and eating behaviours. Translations without conceptual equivalence may introduce biases, such as suggesting that cultural differences are substantive when they are in fact semantic, obscuring or magnifying important health inequalities (18) . For example, we found in pilot studies using a literal translation of the HFSSM that the food insecurity rate among Chinese Americans was more than twice the food insecurity rate of other sub-populations. It is likely that this pilot finding reflects a high degree of measurement error due to conceptual non-equivalence across languages.
Little is known about how Chinese-American households cope with food insecurity. Our experience suggests that coping strategies may differ in Chinese communities. For example, interviewees mentioned two strategies not frequently observed in other sub-populations: drinking water to create a feeling of fullness and shopping just before closing time when the prices of foods at many stores in Chinatown are discounted.
In the Chinese culture (as in many cultures), food is not only a source of sustenance but also a critical component of social experience and general quality of life (19) . Food insecurity may thus have effects on physical and mental well-being that extend beyond dietary intake. Mixed methods or qualitative approaches would be helpful for exploring the cultural meaning and significance of food insecurity in Chinese-American households (20) .
The current work represents a much needed contribution towards the goal of allowing researchers to explore food insecurity and associated coping strategies in ChineseAmerican communities. Such exploration may allow targeted outreach to food-insecure Chinese-American households by food banks and government nutrition programmes. Establishing national benchmarks for tracking the number of food-insecure Chinese-American households may also illuminate the need for more resources in this community.
The Chinese-American population is highly diverse. Although 69 % of Chinese Americans are foreign-born, first-generation immigrants (many of whom do not speak, read or write English) (5) , many Chinese Americans have lived in the USA for generations and do not speak, read or write Chinese. Understanding food insecurity in the USA's 'Chinese community' will necessitate understanding how it is experienced in first-generation immigrant families as well as in highly acculturated families. Coping strategies are likely to vary considerably across this spectrum, similar to other immigrant groups.
Our study has several limitations. We conducted interviews in only the two most commonly spoken Chinese dialects in the USA. Because our intent was to design a survey that was understood by a diverse group of Chinese immigrants to the USA, we designed a single survey that was understood by primary speakers of multiple dialects. Dialect-specific translations would further maximize conceptual equivalence. This will be an important area of ongoing research. Our research suggested that the experiences of food insecurity among Chinese immigrants to the USA sometimes differed from the experiences of nonimmigrant populations and other immigrant populations to the USA. A new scale of food insecurity, rather than translation of an existing scale as we have done, may more fully capture the experiences of this population. Such de novo surveys may not facilitate comparison of food insecurity prevalence or coping strategies across large population groups. We recruited all interview participants from a single city (San Francisco). As participants were recruited from food pantries, the majority were food insecure. However, our professional sample allowed us the perspective of food-secure Chinese Americans. Further refinement of the scale should include the professional opinions of people who work in other fields, including social work, programme administration (e.g. food pantries) and advocacy. Until a validation study is completed, we do not know whether food insecure responses on the current survey correlate with changes in dietary intake or use of coping strategies, as they do in the English-speaking population. These represent important next steps.
Conclusion
In summary, we created a rigorously translated Chineselanguage version of the US Department of Agriculture's HFSSM called the San Francisco Chinese Food Security Module. This survey should catalyse efforts to understand the experience of food insecurity in Chinese-American communities. Our study draws attention to the importance of considering how issues related to dialect, literacy level, culturally bound or complex terms, and response formats can affect the conceptual equivalence of survey items across languages. It also calls for the routine use of cognitive interview methods in survey translation to illuminate when such non-equivalence may exist. Literally translated surveys which lack conceptual equivalence may magnify or obscure important inequalities.
